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The present invention provides tools which are useful for the diagnosis of an animal's exposure to feline 
infectious peritonitis virus (FIPV) or susceptibility to FIPV. The diagnostic tools are composed of nucleic 
acid sequences which encode structural and nonstructural FIPV proteins and antibodies generated 
against FIPV proteins. The FIPV proteins may also be useful as subunit vaccines. 
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(57) [ftlHfc&Dttll] 

IHslPIl ] *:3{£&ttflg)g5fc9'Oi'X (fipv) mkic 
J: o 1 #i*ac 3 ft S*»K*W £ * => ©toflK>fc»© 

(a) «»*jS*3tlfcFIFVDElf >^-^HfeO<{iN 

*fc«RB*<fcCfN*>A*R©«£-e. 

(b) FIPV©ElfcK»Ndf>A^R. *fcttW**3 

-K-fSja^U^FEai-Cfco'C. *©»«©fca>© 10 
WW^Jtcf»*J»fciI*SSftfc* * U*? 1 FEW** 

[»3»B2 3 SWBftftiRW. «jfti«43hfcFII¥0EL 
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(lt*«3 ] ftl&ftJKtf. FIPV©ElkO< ttN*>r* 

-e©^©/cj?)©$ij®se!?ij{c^ttniti{cii^ s nt i> 
n*JinciEig©7^^>„ 

Mf t?m* * a 9 -f * £ -*» e>f)3tf 3 ft 

[»#*5 3 SWBMfllKW*. Wl9-Oi/a^n*-*- 
-*Atf. »Jj8I3K:iBt!t©9**>. 
[I»*3S6] 7 i>»>Oh*S'6 H«ai~5 

©i>-r ftrt^ci sts© 9 * >„ 

[f»*«7 3 »$£ 1 GciBiE© 9 £ ^ ><DM£<Dtctf>tiC 



(2) 

3 

K4>L< «N$>Ai/K > ttcteMJiZ?- ft*** 

[11*99 ] t^iBEi* 0 1 (CT^snST 5 io 

ft£7 5 yBS25>J*wr*. »#E'7tc!B«©fifiE». 

i o ] wmwms&iw. 1 i- mt- into*- £ 

SJ^amStiS^a*-*-*:^*. ft*97 ~9© 
[11*39 1 2 ] 11*^7 -~lO0l>?ftfefcfBl!Oft3tifi 20 

[91*91 3] f»*97~iaDL>rttjWciEiE©f63i^ 

[111*914] FIW©ELt>0<ttN 
©g£©fc&&C®Wft£fFTt\ it*9iijk:tBtt©fliIii 

fflmDi^ffifcitf^^m*©^ 30 

ISBJJ&i, *3{£5fett)«flM (fip) , tt&*.8ffr?K£ 
StifcFiP^-OW;*© fcAEfiBKfct^WSc 
4ic:btfacft&*>>'<2©ttfliJCW-rs. 
(ft*©8ffi) 

*=»eftttlU8tlfe». M fffJS. te«fctfCNS<#fc 

©&/&•?#>& (1984^8)3, Vet Gin North Am : Anim 
Pract , 14 (5 ) :975-984;BarloughfcJ:t>*Stoddart (l 
986) .Contemporary Issues in Small Animal Practice 
Vol.3 Infectious Diseases ( F.W.Scott$S) Churchill 
Livingstone, New York p. 93- 108) „ -€-©JpfM&i£/t 

abzmmx-toK), %<D-xsm\t. wmwiTfr*** 

ft (Arthuslike) jfegHfi^flaWttaW-SCt^SHriB 
*3eSH4K«lfe , J-f^ (FIFV) «,fip©^E3^W 50 
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HT-T&So FlPV^>f;l/XtnJl,lqG,tJJ:c>'ffl(*ii3fi£ 

# (C3) », ftmLW^k^xFimimicufrtz 

ii?ssit;iftt©/J^=i^?fi:*$ti6«^(cJt^ 
r , fipvK&£ m? s/h* 3 *«iitt©FiFvTijj!|g $ n 

*»£©##. J:D«i^©FiRiWtac*. 

FlPVtt. ^ ^ A©®4#^©— $$IRNA9 JU^ 

(aa^o^y^) t&£ 0 «©rna4Va#>€>,7~ 
9ffl©mRI^6ft-5A*VFII"a- (nestedset) 

ns*. cn6«-r-<-cyyA©3' *ffir^±i-^„ 

C©^WJU^^=i- F^££ftfiti££>A£«:«,45kD 
©#^U 3 ^>Mb*^U:* * + F (N) ,26kD©fl- 
(El) , fci^il^^OV- (E2) £fi£ 

^•TS2iokcxD$i^>>'^7!)^*n^o ffe©=i 
at 7 <(,fr*a40ttK: ,Fiw(c^L/cjHHJia*-C^l 

t i> ifi , fi fmd f * >«: tt o $ n ft c ^Nf & * > 

/f* (NSi*j,fcO*NS2) fca-Ft-Stf-T^'J-TM > 
3«©MSV^?>*^$nTl^„ ^1©7^? 

«!a#©*IIW«!W«S*i4. Cti6©7i'^>(C«, 7* 
ZCD&M&flMm J )\<Z (TCEV) fcct^O^no 
(ccv) *^snr^-5o Cti6©ff^©^ 

r. u/c*io-r^< Ktspf^ffl*^$fti»c twftfritc 

(Barlough<E>. (1984) Lab Anim Sci , 34 ( 6) :592- 
597;Wbods*5.£c>'Pedersen, (1979) Vet fvtlcrobiol , 4:1 
1-16) . 

■ Rfr*t>tlZ (Pedersen&cfcO'Black, (1983) Am 3 Vet R 
es, 44 ( 2 ) :229-234;Pedersenfcj:c>*Flovd, (1985) 
Compendium on Continuing Education for the Practic 
inq Veterinarian , 7:1001-1011) „ ISlfc©^. WM 

\mifi±<u^tttfiftfr*). ^J4^4'©it^ > *=j« 
FiRWSfb-rs. 

M 3<DMM y<7?>it, PCT&mSffl W0 87/04624CC 
^StlTCi-S^, ^MWft^O^SFIP^-f^X (79-1 
146) #JBt>6ft&. C©^tt, 47^?>4L.Tffiti 

fc«^K. K»*tT^*j. fflfp^iecsftc^a^en 

S(©*ffi*>K*6tiri>i3&s,FiPK:»or^aft'7i' 
^>©S»«*BStiT^ftl». 3SaE*r. 3fc»«:#tt 

n/cP|-©FIP^ig^ ttE2t> b < 

p-7-©ii^>^-^T , *6 0 E2*=i- F-r&cDNAS5?ijtt 

^a->jb$^,DeGroot6, (1987) 3 Gen Virol . 68: 
2639- 2646(t#&a3 ^Tl>-S7!)5, EfeW1#l^264 ,979^ 
K.t> ^cDNAlg^^D-Wb^^^tl.FIrtC^-r^ 
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$y*>?%$x. mmn z > /< * ©^ss*» «t j>wp k ah > 

6ft S#&£ffi&"rS *>©"?&•&. Ch6©»/^ 
tt. M®<DFlW<,Ctt?Zm&t>b<&FLWiCtt?2>®m 

tt*8Wf*©{cWfflT?**). ^3>i»h©7i'^> 
4bT&W/BT&.S 0 

*«® * * a - *SUJU{H8ttEW«: WT 10 

€>„ Ctl6©EWK:«,N l El 1 MSl,*J<fcCJfNS2,a6 

Wc*©£^W9£*fl^^J#£*ft*. -r&fcfc.E 
l , N , NSl , <fc VvstiP h U i> ffi Hp 6 MtR 3 ft Z> FIFV©$ 

is * > a t> & tc mmm Ft*. 3 

■e s ©tt $ffi-e * 4 ±ib©m$ib?'J£ s fflguft^ 
*j<fco*cne>©0miE^»c<fc^i:«43n 

fHHtt. «M.»«*«^rch6©Fiivj» 20 
Jfi1-**iSK:wrs. S»JS*a«. _fcffl©JBIHBfettl 

««Mt©fliJ8*^»frs*ffiK:n-r*. mmffifrmz. 
(a) ng^ft©jflim^%, ^iisnfcFiFv^'j^^-^ 

F4&(C>(>**'<--rT*C4 ; *sj;0* (b) SH3 

FVK3ffTS*3*S«i#©»»*»»T-rS*»W©fll©* 30 

&tt, ( a ) »(^©^gflK«i&l£ , FiwKtt 
«c-f r1"£C4 ; fccfcO* (b) fflHttflHI.& 

* y F j 4 1> 9 ffifitt , 45K©5? * u * * + ?v f 

(N) ,25K~35K© r 7>X^ >:/5>$f 
A* (El) fc\£c>*210K©^:7*n-?--$| (E2) £ 40 

S£TSFiPvey*>©1»i£*>>'*i' ;ffe©3nf)>/ 

jux arc a - f s ft 6 * > * v t mm. b , Fiwy -/ 
©*-:/> y-r-< u-A-r^^s'fts^MiJgf 

>A^t?*-7t, »lSIK^-rDNA^IjT?3-K3ft. 
C C -C«NSlfc<fcO f NS2i^3 ft & £ y< 2 -&3&t Z> 

iM&zyx* : fciayje©^** *>/<*©»» 

rFIPVitfiT-J it^ffllgtt.FIP^^^ra- F"T 
•S^IB^J^tr^^ft^o Cft6©ffliStt. <,>"fft 
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r im^mmmw jkb, fipwdaks 
■r s Fm/©«i * *«Bg * > a wmm. 

mfc, fcitfFiPtfajfiui 4©JK)£14Tira3ft£FiFv© 
*FS#£*ft*. 

rft^Tijij&tca&BS-ftfcj 4t>9fflis«. *©(&## 

a^©ti^*HffiT 5 <fc 9 &JBJBK3feHi* ftr^ -5 C 4 
3ft/c$fJfflJiB?'J^ U < «7-a^e- a - FEW© 

&JS*tf5C4#-e£.s. 

r^WSB^Jj tt. 9ra©3-FK?>J«:aWKiitS3ft 

fcjs^c c©«fc5ftKWi©a^tt*^'rsiiii*3^ 
coji'ittmmsm. Mmm^^^mmm^ 

feO<ttW3SftflS©H ; ffe@5£ - rSC4*ST?*s; *^ 

rtijffljie^ijj 4(,^fflBtt. *(c, ^ 

#Bfrm>a t#a^^^-j ti»9fflBKtt. 
^ ©y y acc it u r fflp Wfeffif^^ c 4 *5 

rt-5,7*7X5F, 3X5 F, *U<tt7r-y*S* 

ft, iBiiftitKAOseftfcifflftAft'J^i/^ccior. 

HftJSIi-Ctt, 9i'>'^T'?^^XDNA*^ti^3ftfc 
77X5 F*5ffl^6ft^„ 

riPl^d'^-j 405fl«tt, ilB^i'^-fCj: 
orfi^3ft*Sfi«*ftjie : f-K:«fc-5T3-F3ft& 
^>^'i'%^fiK-r-5.c4^-Ct'S7 7X5 F, 3X5 
F. i>l/<B7 7-^*ti4, CO^'jt^^H- 

tt, asur. awj&iti«iMa©ftfe(trt-c««3ft* 

*\ Sfcttl^fei*(CffiAtfC4^-Ct, BfrS©^>^' 

Fipv©»jsa^*jj:Df*«jfia&f-tt. ^^t< 

tt^M$fctt^©ffl^ft-&r*o-c^>J:o„ ^©fifv 

jtfe^f (*fctt, ^-©^>^ - ^) tt.FIFV CDNA4>U< tt 

IfftfCOt^-CX ^ y - ^"T i> C 4 K «fc o Tf#4C 4 
7&St?t-5„ ^>?H2>^-*>-RhWffif^6cDN*-7-f^y- 
?:ISM-r-SC4ttJgtot?*«3 ,Huynh6 (1984) *5,DNA C 
loninq.Vol 1 : A Practical Approach (D. Glover^) , 
pp.49- 78, IRL Press, QxfordfC»|fflKfBt8L/Tl^. — 

Wfttttt6ftl»*B^{Ctt. c^-rft©#A^^^-^®^) 

T*S^. AqtlOtt, *a»*flC7T-2/{C»0Tiaft 

ji^rtS©rjf*L/C^ v-f^y-^lnft^a- 
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S. COW*"** *-T?tt. *P->ft;*ft/c3-FIB 

a. 

tt. flail/fcFiPW*>6i«!-r6ci*«r**. SSHM&dn 10 

tdtM i a^Tta©Hii©^"cwi^3nsEi,N,Nsi 1 *j 
j:y t NS2©sj<y Ftdtt-rs* ^ u^?- fibers 

£j&© H * \s* * F EW*SS T 4 »£K tt. A$© 
5?i»u*^FS5>J*tMW*ci*5a*Ol». m«. 

**>feL<»»*Lr. W*tfftW&l6»'<** — s© 20 
af£F^J©»A*{5HtStfS*». *fctt»6ftfcji* 'J 

^7> f*© i o$/c»-enw±©r 5 sm.zm.mrz 

^fiS©3M;=f^d?U^^ Ftt.Edgefc, Nature (gtf 
fcB) fc£C*Duckworth6, (1981) Nucleic Acids Res , • 
9:169KC8E*fi©*X* h 'J XXf7M£ ; $fc«Beaucaqe 
fccfcO'Caruthers, (1981) Tet Letts , 22:1859*Jj:0'Ma 
tteuccifc^O'Caruthers, (1981) 3 Am Chem Soc , 103 : 
3185{CEtt©jM#7 5#-f Fj*tCj:r>T««3tl*. 

Moss6 «, 1983^^f ©Methods in Gene Amplificati 
on , 3^ , El servi er- No rth Holl and , 2 02~ 213 , fc <fc c>'l98 
4^#Sff© 3 Virol 49 :857~~864K:, 7 5 

tptcmistix, c ft &©«£*£!&•*> ? *i/-7tcft 

J$fogT6„ C©*ffi%fflt»T, -f>7;Ui>1f (snrit 
h6, Proc Natl Acad Sci.USA , 80:7155-7159 (198 40 
3) ;Bennink6, Nature , 311,578 (1984) ) , i&iPB'MU 
^X (Cremar(=>, Science , 228,737^-740 (1985) ) ;B 
MflTsfe (Moss6, Nature , 311,67-69 (1984) ) , &<fc 
O'^X^fci^A • V ;*)Vis- ( Plasmodium knowles 
j) (Smich6, Science , 224,397-^399 (1984) ) 

<fc V/£ tc&Vffltfiim 3 ftr 

C©t5ffiK:«, 7?->-77>OUX©7'n*:-£-© 
T«{C#fflfil©FIP^lfe7-*W-r&^5^5 F»A^* 
*-©$l&£#££ft, iffB©7i">-T^-r;l/^©^ 50 
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a*-£-«f^-C, gJfA^^^-F*9©7^^^T^ 
3i»+*~tf (tk) «£*«:#A3ft*. 7*^-7 
•5-^^^«:«SftUA:lBJfiK*WS. 7*^-7DNAiJf 
A<i'^-<!:©3h7>X7i?->3> (cotransfecti 
on) &C«t -d*C, 'i'-f^^DNArtCTKia^Ji^^X 5 FK 
©ffiBtt*»*.#l>Jtl«:fcD, *©*§*, #fflH©FIPV 
ite^*W^'>-Ty^AK:#A3ft, 7-f;UXtkfi£ 

^dn»}3ft-5. a»*#">-f*^tt. -e©tk-^«s! 

D. 7 * is- 7 9 -i ;UX©^ Z> $ - 

-Ol'XSriJiS;* 7^>-77-Ol/X77X 
3 F»A^ff-K#A-rSCi*«T?t4 P *©IS£,F 
IPV7i">^-TffiBl^.ft«, ( 1 ) -£ft^ft©FIPV#> 
><f©!85I4#*T. (2) FIPVKft©jg£, (3)Hi«8 
ig*»*T?©5EBftauat> 0 < «^RSttfb^SMi 
♦ aiCfljOSFIPV*:/''**©^. Sfctt (4) ££T 

1^5 7 ^ )\s?\%®M t ox * =i (cffl^ zvicmm? h c 

7^X5 F©pSCll<i:pLIVl*,FIFV^>>'^• 
:7©2S3tt ,FIPV7i'^Tffi^^©^CCffl^7c 0 N 
Sl,NS2,El*J<fcc>'N©3- KWfc^rf £7*5* 5 F 
-Cffm^gftfc E.Coli ©i^4tt, 7*^^X h$jftCc£ 

-> F^^f 7i23oi{c*sry y*>^-f 7'^ji/^-f- 

3U7^3> (ATCC) CCigSSSpS^OBte^ftL/c. 3 
fl©7*7X 5 F©^^«,p64-FIPV6,pBR329-FIFV9,fc 
ctO'pBR329- E2# 2 "C* 0 , -tft-eft 67784, 67783*5 J: 
y J 67782i^7Sft##*^^6ft/c. mimCnk-f, 
Cft6©7*7X = F««T©^ ^ 1st? FEfll*£& : 
■T^ft^ ,pBR329-E2# 2 ( 1 -2784) ;pBR329 _ FIFV9 
(2049- 3896) I fccfcc>'FIFV6 (3673- 5130) VfoZ, 
Fii\«ftA»%*4-r*fc«)«: ,2«©7 Zis^T*) A 
^XjfA^i'^-pSCll (Chakrabarti6. MoT Cell Bio 
1 (1985) 5,3403~3409) t puVl (Falkner,F.G.6. Nuc 
leic Acids Research (1987) 15,7192) ?rffi0^c o 
^^-(Ji^fC, ^2SA(C7n-r^}fA (co-insertio 
n) micmt&o ZtxWOZ-U^rXDyZis-r 
V J)l zy'v* •€•©— #©7*o*-£ 
- (Pl) »ja»?lIfiEft:v-*-ilfe?-©«3HS:KIW« 
©{Cffl06ftS (C©i§£/3-#5* hi/^— fe*) . ffe 
^©7D*-^- (P2) B^BP114©FIPV cDN^fAf* 

2is-7v-i)\>s\>? s-^<Dmsimk*-*®Mb, 
mm (tk-7^^x©4fi£) *«tt-r&-7*2/i7$'f 

;bXDN(V (*W3ft/c5 L 2^>*y-— ^ (tk) a&f) 
pSCll^^*- (H2HB) «. 7? 
S/iTfiJM-aJB^O*-*- (P7.5) *=PJfflLr*ffl 
HIjte^©^l?:IEiftO. ^-©Snial ^D->g)5(4* 
Wf3. puYL^f*- (^20C) «. 7?^~7&JW 
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7a*- 2- (pii) *mmbxmmmB.*<D$m* 
mm v , piimmm^coMo^mo)^ zy^? zm. 
zm>£.*)WtgtZi\x^z>. -r^roti^.Fifv-puvi 

5' (ATCOfI) ©*P->9H£ (EcoRl) 

E .iffl&X ftlSI^ * £ - 1 ?l£ 

zctv-ezz. m&>mtbx\t, E.co-ii o&Baift 
tta: v- * -fc^o'^jaia^j* s 7*5 x $ f * 

-^ffiffl3tl-S„ 0J;U*, E.coli Q:, — j(8(C ,pBR322 (B 
olivar6, Gene , 2,95 (1977) &Cj:S, E. coin ©flifefc 
©7'7X5 F) ©Si£f**ffll>'tJBWgilS3tlS. PBR3 

22«, r > fc-^> > & f- r 7 9 4 i"; xcisjftt©jte^ 
*©*£*, ^s©^*?--£*i!g<rs^c\ s 
urfc<^. */c«K«-r^,ci*5-e^s^M©ji!Rnj 20 

tz fe') i7?h-^ (lac) © 

7'P^&-£-^ (Chanq6, Nature, 198,1056 (197 
7) ) , h'j7>77> (trp) y'U^-ti-lk (Coedde 
16, Nucleic Acids Res , 8,4057 (1980) ) , 
*©P t 7'P^:-^- (Shimatake6, Nature , 292,128 
(1981) ) ,Njt{S : f , ;^y-AS^gP{4*jJ:c>*trp-lac 30 
(trc) "7'P*— S ( Amann £ Brosi us , Gene , 40183, 
(1985) ) ©<fc ViM^/Bl^ft^'P*-*-*^ 

&ffl-C£&. IfyftPS-feX • -feUfc^>x ( Saccharomy . 
ces cerevisiae ) ©ll®^®**-C*SS^OjBgge#& 

^=t<®ffl3ns*s. ffe©^©M^^b<«a^am 

flJfflft-S 0 ffflittf .Broach, Meth Enz , 101,307 (198 

3) o,2Si'0>0i«, sfcttfl&osetca^L 

5£SS?^® (0>Jx«,Stinchcomb6. Nature 282,39 40 

(1979) ;Tschumper6. Gene , 10,157 (1980) I fe<fc[>' 
Clarke^, Meth Enz 101 .300 (1983) #M) £$ffl"f 6 
"***-*fflC>*C£#T?*a a BS^f *-©*»PE 
5IJ«. mWWM^fS,<Dy'Ut-^- (Hessh, 3 Adv En 
zyme Reg 7 .149 (1968) ; Hoi land*?, . Biochemistry 17 , 

4900 (1978) ) ^f-rs. msm^jRvmhtix^i 

55 IJ © y P * - * - K tt . 3 - * X * ^ <J 'J > $ * * - -fe* 
©7'P-t-^- (Hitzeman6, 3 Biol Chem , 255.2073 

(1980) ) tm^ztix^z. mmikftisjzv/ttcit 



^1*2 9 0 3 1 2 9 

10 

©7*P*-£-tt, TJU3-;Urfc Fpy^— fe*2,-f v 
^r?PAc,&14*V7r If. S3RftW£W»©* 
S#ft?l?*Si, fc«fctf VJU b-X * r -XCiflffi 

jr-5*-*-E3»Jtt. 3-FE5U©3' 5f3fi©ftHK: 
*SCi*sa*U»t#it6n*. C©<fc5fc*-5* 
Bse4*©a&F©3-FK?>J«:tt< 3' ffld 
©#«&«««: jlffl 3 ft*. 

% 6 a,, &mm&to&m>Miim£Mmtm®tp 
v, #';^^F«r=i-F-rsjtfe?-*5ei3-i**ci 

fcpj«£r&6 ({«I^«Axel6©*H#ltll4, 399,261^ 

#M) o cn6©3fitt. iiin©*!^ lx, -r> r p> 

fll3£CCK ,VERO,HeLa,^b*-^AX *-©f}R (BH 
K) ,CV-l,GOS,lflXK,NIH 3X2, L M 4 ~ -X/n 

Ax^-©^m (cho) ifflja**a^sti4. 

*5>F-* (Crandoll) 
MM (crfk) £*=»±JBJ1 (fcwf) *tW6ft*. C© 
cfc 5 &«©lfe^^ •9-JU^-f;ux40 (sv4 

0) (Fires h. Nature , 273,113 (1978) ) S3ft©ji^ 

fflir>6n*fij«!tfiyti©7o*-*-. */c«^'j^- 

-fJl/XS*©* 3 U h P>5 ^JUX LTR^^aSBM^ -Y^ 
X^L< « r ■;^M'5-/JUXS*©ffe© r >-r;l/X7'P' ; & 

-$-ai*©w?UHiieiata^L5*. 
iWi»^>i3&j-»«:$*tiTi»s. st«arai«ft^o*- 

^-"C^-ShMT II (Karin6, Nature , 299,797-802 (l 
987) ) fcffiflTC**. *IL®©MS^©0HlK«l 

©-HM9&SMiftAxei©isrESaR{cia«3 nr^ -s„ 

^BlHl^>^^©]BiU^;U©l^|{cWffl$n-Cl>S 

(Smiths, MoT Cell Biol . 3 (12) ,2156-2165 (198 
3) ;Summers6, "Genetic Enqi-neerinq of the Geno 
me of the Autoqrapha Cal i - forni ca Nuclear Polyhed 
rosis Viru"Banbury Report :Genetically Altered Viru 
ses in the Environment ,22, 319- 339, (1985) ,Cold S 
prinq Harbor Laboratory) . 

F.3S3E b xmm s titLMmmvgM 

7 vy~Tfyx$mztitcFifv<mAt>u--yi> ,fiw 
2 b 3titcMmm*£.f&2H2>(DlctiimX'iiZ. -M 

ic, cn6©ffl)ia^«,2o©^77X5 f©-- 

V)iZffi$tkt?>Ctlc£-3X£j8,ZtiZ>> M^7^X = 
Fictt. SWnJ^v-^-Tis.^oSJJB^P*-^ 

-ene#©^a-=&-*-%dt«ifflif*^v-rs/>» 

ttitfi^ . SV40©/lSEgd?IJ. *S <fc L>'W»!M^S*©SV40 

'J T 7^ ;l/{bgp{4-C*ifiS 2 ft/tG4i8* * v 5/ >#£3t 
*-fe-^ h (neo) (Ci'ot^bnj. I1C^5^7 
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F"C«,FIfVcDNAi'P-Wtai5tl{C«,5' £18(01, 

S„ J&2©2Pi*gjgTtt,FIFV cDN^P-MfcglHiit 

-^^X^^^ejfiUS^-r^X (FeLV) ©g^ffi 
^iE UIB^U ( LTR) b , 3' 3» it , SV40ttS8M^ 

&L<«i3- 7 *?>jI{5^©i5?iJ©J:5&, Ifflfrf 

i:fa©&<^* -tt. ^tc|5S^«^C^5, TfrfJUSW 
KfBiSUfcJ: 5 &i«llSi©*li«&t, y >^^ju~>^ a 

-DNA^CfcP$afeL<«iU^F-P^U—>3>ffi (ele 
ctroporation) (C J: -? X%WW&tZ> C t ifiXit S„ 1 

©7-;l/£f#S. ^®cf#6ti/c0Sls^{*«, m. 

{cffi^c7-u-hur : ?P->mii^*li{T€ > o i> 

^■c^wo, iii£jitt©*P->£7^>g£t,T$: 20 
7> F"fe^> Hi, *3^MKFIFVfcmSi*ftfc#> 

-5. C©C<t«, ^£*©*3©£f4^m:1&rf SC£ 
(Cio-Ctf ^Ci^-c*S„ HI tC, ^ncDjflltfa.FIP 

hmdrnmrnmb l < it±m^mmt , fifv# >/< * 30 

2<o»6,FiPV*W{i'«:»-r*tS(**t»Wf*S-e* 

*»W© FIFV* * tcfcft- * * ©iC . 

i{3n-2) 0 Fipvio^tt. Wy^F, £0U2;i> 
7;Urt F*A:Bfli©3HB«!l%fflt»S{fc^«*ffi*jpJffl 

h • ^-?isT^-y (keyhole limpet hemacyanin) ©<fc 
5 ftffltt * * * £ I > » C © 

X*h&MfflktcmR%&L4:¥r5. 10H~2i@!ffl&, Hi 
**6SjfiiU tajfiirf^&r. *ffi*»#frs." so 
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kmrs n*. b - y wnwak b < msmb 
tn.m<Dv >;mxnbixi>^\ m&mt. %mmft 
wix-otisx-m, -«tc. um^^^^y^)^- 

zt*) F-v*6, W2©Ktt*#ifc-rSfc©©#fiEfc-o 

ELIS%£ (enzyme- linked immunoassay) ,RIAZ£ (Rad 
ioimmunoassay) ,IFAS (immunofluorescenceassay) 
<fctf9X*£> • 7P ? h^S©<fc 5 &«»©*«¥ 
flWfiStt. SRSW^»"Ctt5a9I"C*»),FlfVO^»rX- 
^ y > ^(Cfijffl-C* 6„ S*ft&$5£JIJI©#e# 
SKco(,>t«, jt*fc :$5R bx^&tfi, -e© 

o&wtitf&sr. *©ts^wei*»K*i«i:at/*fcit 

■». *«*OW3fcCiiJIR (m«FIFV^>v^) 

w^i©, fc#ictt?miizmmb, x.\,>-c&&m& 
i5Ms^H»*«BiWK»urr&. teftmm, mm 
mitKMom&tcMLxtt&b. -e©^*, ^*©fei 

»ffiWfffttn(S, ^S©^*s*ilS^iffl^«:^s. 
tt£*S£M*&©£-C«, Kt4«. 4MB©*fili©«tt*l* 
W/cFIFV^>^*i'i FIFV^^^Hfti <b *>tCig*;*ft 

fipv^>>'^©s«, ^©S'jsai^ 

?ilft^<!:©J:b^(Cd;or^£3n-6 0 C©»*Mffi©ffe 

©gi«(c». *a%otffcffi{**©fc©©fiyi ; m^«t 

». ta-«^«(**J<kC«a-tai*ra©3^1g^(*% 
fflH. C ti ^ o t l^t> F-Y f 

^OS^UfKSSfcjpJffl-Ct*. (Limet6. 3 Gin 
Chem Gin Biochen 20 ,142^147 (1982) „ 

*»]©3ie^{c^L-c^-r65xJiiim«, ftJBCS?:^ 

«rr*iB«EW&«w%H5e-r*©«:««T**. c©* 

HU&Stt. c©«fc^«c!oifc»*«)1Wftft«:ffiMly. «t> 
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c©#>^4>t<«**u-:t*F©7'o-:/«, g 

£„ ##PJ|#6tt,FIFV©N£>^K>tt-r£l£ 

amotm asp* * ? t 9 -oi/x *>> 6 & s£ 

A^©NSliNS2©— ofc b < aM^J^TSfflJ^ft 
©9 h b < tt*fflSa?&£ 9 ^ ^> i bTWffl 

3 ft £ „ N,E1,E2, NSlfc cfc 0*NS20 2 > ^ < j> ©ffi£ t> 

)i7>i>L< wmsmifi ,fifv7 ^^>ibr^sns 

C4fc#*S*iri>*. $£HJ©FIPV7 ± 
7^^>««^(D^S§-Cg^$nf#So 01*. tf. #g 

□ <&t. miert. t&Wrt. «w»rt«car) , * 

n, S^-fc- F*£tfA£#4lPfi©73'a'0 r©*?a&c 
ioT^^^nffS, ^©g^fif*. aSl00nq~lmq 

JBt,>-£©3W£ l> < , 'JMCWhM.0 4>lXi>L< ttffi.® 

BJbSB© =t *} &K5B**tf feOitS. 

-RNA^aWU I cDNA^-l'7''7'J"?:^i{b, 40 

<iussttT:bg. K£/*,£*©sfie&tt, «s©*ft^ 
^^iEiS3nru-2>«iiffi©«^(cffiau-cc^. x 
SSWi, c©«fc5firftiftK:»-5i>TIB«3h. ^RSffi 

FIFV cDNA©i'0->'fb 
A.CDNA7 A <) -©£)& 

2-0©cDM-7-<:7'5 g&&7~-ouxisa>6li 
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FV (Fort Dodqe Type II FIFV. Black, Vet Med/SmallAni 
mal C1in .pp.811^814.1980^5^) {CJffiJfeSif/tilfflJia' 
**©#«; (A) + RNA£ffll\ -*»2 9-f^5y- 
tt. •*©#!/ (A) + RNAj®ifrFIFV©79~1146^5ll 
ttfC««S3tt)tlWa%ffll>yt. H*|ftcDNA« .RNAse US 
©&^& ( D' Alessio6. Focus 9(1) :1— 4 (198 
7) ) K.*r>X'&i8L2titt. c©«SB*tcj:o 
r, #-^a-^Sl£K«I:4iei«i»2«©cDNA©^ 

* 1 m<D^mt ,10U 1 ©5X5f&MfM (250nMr 'J X 
-t&BMffifflpH 8.3;375mM KCl;50rrM OTT;*J £c>'l5mM M 
qClj) ,2.5ju 1 ©lOmM dNTP,5*t 1 ©Imp/ml^- V =f- dT, 
29U 1 ©RNA+*,2.5M 1 ©400U/M 1 tO-- 1 )-/;^ 
j£fK=fg?S£ (BRL) , *J<fcc>' 1 U 1 ©1U/M 1 ©RNAsin 
(BRL) fcffl^Tfr-sfc. ^l©cDNA7-f^';-«:o 
^T«,8.4yg©^y (A) + RNA%SI§ai L-TfflC\ 

^•UTe.sMg©^ 1 ; (A) + fmzmzu?? y-t 

4fiS3-tfS©{Cffll>6tlfc. -e©RNAtt68°C-C3^^i 

37-CT 1 ^P^-(>+ »^c- h L/C 

^2it©^{C«,45M 1 ©±iBmRNA:cDN/vW:/'J 
FSlfifi^Bl* , 64 U 1 © 5X® 2 £&$gfli?& ( 95mM h y X 
-16^ffiSlJpH8.3;455mK KCl;25nW MqCU ; *jj:c>'20raM 
DTT) ,6.4ju 1 ©lOmM dWTP,10/i 1 © 3J P-dCTP,lS8u 
l©7k,16iu 1 ©imq/ml BSA,8/i 1©10U/ju1 DNAtfyy 
7-42*1 (NEB) *JJ:c>'2U/Ml RNAse H (BRL) iCffig 
fflablt. CQ%J&&J8®Z ,16'CX* 2«B-f>*»'< 

ff±3-tf/c. cDNA^7x^-;I//CHCl3-Cl[l}flffll/, 

^{ccDNA*M^;Hbsn, ¥?t^^a3n-c. -et 

"CCtlKManiatis6 ( Molecular aoninq:A Laboratory 
Manual (1982) Cold Sprinq Harbor Press] <D~fiffl<C 
ioTEcoR iy ls-t}~-1)mfRZMc 0 EcoR iW^WMX 

mit l tc& ,cdna£ , ecor ivmt l-c*z*z- 

aL//tAqtlO©MT-A(CiIMb/c (Huynh6. (198 

4) , DNA Cloning , Vol .1:A Practical Approach (D.G1 

oventl) ,pp.49~78,IRL Press, *- F) . 

jMSfi^ftSeSStt^r-ytt^ (Strataqene) 

*L/, ^^SftStlfct7T-y4, E.coli (C600 hfl 

A) ±-CJf®3ii/c 0 

B.NSl,Nfe<fccJ*Eiatfi J F©#llt 

1.7*0-7'©^ 

^icDNA5-/:/7y-£, r-y-7*h f F7'P- 

y (subtracted probe) J "CX? y-^->^t/c„ C© 
7a n l iUcDm^FiFVtc^^-tf /c»S*© 

RNA*>6^Lv, ^©RNA^rNaOHMa-C^*, ^LTff 
6n/ccDNA**S^©«^ /cjgj|J©RNA<!; 
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7'p-7*©cDNA«:,10u 1 05X515^^,2. 5 u 1 ©1 
OtnM dATP,TTP,dCTP,10nW MgCl, ,5m 1 © 3J P-dCTP,5tf 
1 ©RW\sin*JJ:0'2.5M 1 <D*tL~~? -< )\s*M&W& 
m (400*(fic//n I BRi*6A#) *8£*SC£icj:o 
T^JdcSftfc, JJESteWiC. 7K*©RI*V (0.5U g) 4 
2Au\ £ ,6?CVlttffl1]atfol,tc 5y 107>yA 7*7 10 
■fv- (*ct3-C5Qnq/ml,Pharniacia*>6A^) ££8sfln 
Lfc. St6jB^l!*3rc-Cli*BISl63#, ^Tedta 
£lOn^flDtTJ^£fi*lhSt»-fc„ NaOH^0.2M^J]DO, 
Jg|£ii^ft%6rCT lBMB-O+A^-r OTRNA©!! 

btc. 

xctm&tzm^^tco ffe>*ifccDN*£ r^^h^^^a 

>RNA (subtraction RM\) J i HiS/to 1 ) t> 20 
FJt^ft (BRL#> 6X3^1/ fa VRC) *10nMD*^g*r 

8S*I0fc*'t»T?lIjg{t3tfA:. C ©?§?££., 65*C-C 5 # 

IBMDlNlU ^tSff^^g (75M l©20XSSC,30/u 

1©0.5M HEPES pH6. 9,120m 1 CD^ATi F.15M 1 

©200nW VRC.fc^fcO'eO/i 1 <D?7 F^^i'a >RNA,cDNA 

7 .^l^-fc.S X SSPE,40%*;UATS F,0.5%*MB 
ffcflMFH ,0.1%SD5fc<t:O*10Mq/im©tRNA©cti-C ,37°Cr 

-^SS^3#,o.2x sscrtt?5orc(cri5fc*ufc». 30 
7-r;WAJC*83ttA:. 

2.cDNA©##T 

V>W&$mb .EooRIfCfci^fciff -afc. *A©ffiA 

^£Wt-£2o©7a->£#©i£f&£-rs©K:j^ 

/Co FIFV #6c DNA»S§*3$>J1.6kb-C,FIPV #9 cDNAji 
^J3.1kb©S$-C**„ 

^p->#6^6 o&mommt jc&mmcitf b x 
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mm&z^btc. i»o->#9«TCEvE?ij«:atto. 
-o&m o r *j o , fipv©nsi£ n © MeT-©^gB?ij^ii^ 

K^T. ?D->#9tt,EljH£^©5' *ifi*t?55£ 

{cttgmi/!tc^o/c©r. hicdna7^^7 * 

D— ># 9©T 5 y*J8fi^>IS*©* =f* * U*? F 
(5' - TCCTMGCGCTAGAACM- 3 ' ) XT, 9 *)-~Z/9 
btc, %<D*V3?.i;l<t*Y%, mm&tCbtctfiX 
" P -ATPfcffl^T + ^-^t&a&tfl*. X SSPE, 

lmq/ml'NA l> > ,0. 5%^fl§|£^?L*S«J;y k *0.1%SDS^-C 

wmmzzn ^tc. y j )i ** - * 37-c-c-^a^ $ 

tt so'Cicc 6 x ss<j^??5fc&i,-c#>67 -^ua 

£#$tOfc (#3a-2) . C©«fc9{tl/C35Jj)<UfcElia 
?>J£ff/c 0 FIPV*a--># 9 i#3a- 2 

Sfc«>K:ffll>6ftfc. *P->#3a-2*«iS*frTT? 
EcoRliSsplCMfiBS^-r^-ftLT, ,ft200bp©EcoRI- S 
spI7??J>t*&Mbtc 0 ^a->#94SfK©^ 
fFT-C,EcoRI,SspI*5<fcy>'SphI$l||5g^*fflU-Ct«ibL/ 
Jt. &1.7kb©SspI-SphI7-7:7V> r£, ±sB©r^t 

fc#J200bp©EcoRI- SspI7 7 V * > r (Cjl*§ Ofc. Eljt 
fe? <!: N «{&?©£ 3 - FEW*$tf JJB©iiB 3 ft fc 
EcoRI-SphI7 7 9* > F * .EcoRIi SphTCfiiftS ti7cp 
UClSlcy-yfU-yitb. ff6*lfc^P-->&pUC18:El 

dt jswi s n/c„ e t < Ei- n owmni ftftr^-s *^ 

{J, 5^-7'1^ ^7'FDNA (mini-prepped DNA) %ti®3 
■tf, &K:ff6ftfc 7*7X5 FDNAiltfllR^R'riBfb-r* 

HJ6St«l2 

E2iNS2©cDNA©^lS 

E2*n- FT*cawfi3?iJ4#(BI-rsyfc8{>K:»2 

5 -£ffli>fc„ Ties i (c^-r* ^xtv*? f 7' 

a-7 , (i,E2(COI,i-C-rr«: : PJtf§txrC^i2?IJ (deCro 
ot6. MtB) *>6B»H/fc. 
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j; 'J J CD 

7 

8 
9 

10 
11 
12 
13 
H 



* 1 U A- f- KOKflJ 

AACTGTGTGGTATGAACA 
TACGTTAACTTGTATGCA 
AGAGCAGTTGTACCACAC 
ATTATCAGACGGTACACC 
GTAATCTGTACAGGAGTC 
CAGCCTATCAACTTGTGC 
TTGTCTGGTTAGAGTCTG 
TCTAGGCTGATACATAGT 



> i/ic-o^xmibtt<Dtmuvs>i>. &*. ssekb 

(DcDN^f ASP^WT & 2 0©cDNA* P - > *^|» t, , pBR 
329(£lJ-7'i'P-XbU tft6£p329 ( 88) ;E2# 1 
<fcO'p329 ( 88) :E2#2i^«U/c 0 fl^?'?* 5 FBp 
BR329-E2#2£lfagLfc. 2 * U^* F©EW&?if 

>^oj hffi©IHMS*&»6*r. cft6©?p-> 20 
tt. TOf 3nfcE2ie^iJ©463^ * ^ F*»6*6* 0 ,E2 

mmms 

5 0(7>§FIFV£>^#£:3- F"f -5FIPV cDNA£t>o 
T I > Z>m®kZ.fo Wis -7*5 4 Mackettte J: O'Smi 
th© ( 3 Gen Virol , 67:2067-2082, (1386) "Cit&lBS 

X, CCK3\m?Z. m 2 SK^T 2 0©itJfA^*# 
-(D^OlO (&L<SiM^£) g-cDNAiCffl^fco pS 30 
Cll^*£-», cDNAjf AgBT-^ *. 6 ft ATG£ 5# 

-©¥nf*iSi?p->fba5{i (anal > £Wir5o puvi 
£8to*p->{b§Mi*<f;t. c.ft6«t 

^<-C 7 *>^TP117"P^:- £-©ATG©f£&C£j&LTt,> 
So ^-ft&K:, .^T©pWl-FIFV©$^(Ui,FIFV 
©3- F12W,pll©ATGi©7 U- AFtyCftgl/Tt* 

pSCll- NS2 : 

NS2£n- KT-SlB^tJ (n.t. 641-853) £,pSCll<DSma 
IgPtiKH^-T'^O-XtSftfc, ¥^2SXnnI (n.t. 5 40 
99) -FVuII (n.t.2124) V =7 V* > h £ L/T ,pBR329~ 
E2# 2*6*(l0fc. n.t.64lCC{4g^SNS2©ATG{J, 

i;a-->^gp(4©3' mm^mvmvfc f>-c 

PUV1-NS2: 

NS2£3- F"f Si2?'J£, IthllU (n.t. 648) -PvuII 
(n.t. 2124) 77^> hi br ,pBR329~ E2# 2 

£«0fc. TO,xuig|JfiK:^ttHTi^#-©Ji»*f« 

i'U^'i'^T^Sftfco pUVl^ EcoRlK 



^{C. Wt5f3&£3ftfcNS27 7^>F* ,pll©ATG© 
»K P Wl©¥?#5fcS t 3 ft fcEcoRlg[5{4{C^ ^ P - > 
fbLfco -e©Sm,FIFV-NS2©r5y*S^, Tmet-a 
sg— ijj— val — lys • • • J frh Tmet— asn— ghe— val 

-iys- • • j tcg.it? z. c®$gmmt\t7y*t- 

pSCll-El: 

El£3- F"f •SKJlJ (n.t.1954-2739) £, ^U^) 
jil^K: <fc o t:EcoRlgPfi£¥ftf %mt IfcEcoRI (n.t. 19 
21) -Ball (n.t. 2759) V 5 V * > r t bT ,pUC18:El 
-N (mmmi^M) frh&MLtc. COEraRlStfoP 

^i0©i2^jcc#at^^©«, -eft*^i©^A^^ 

(#3a-2;HJfe0!ll#M) &C?f£T& U > 

Sit r CEcoRI) J r^tT$)So ¥^ffiEroRI-BalI 
E177^^> r£pSCll©SmaI g&ftftlJ-^P-Xb 
Ltc a n.t.l954{C{4gT-SEl©ATaJ, ^P-~>^gB 

pSll-N : 

N*3- Ff£S!BI (n.t. 2755- 3885) £ ,pUC18:El 
-Nfr^MLuI (n.t. 2773) -Sph I (n.t. 3896) V v if 
jyVtVCmMLtc. Smal -royl 'J>#-£,5' * 
ttKftftlLT. Smal ?P-><b^fi£^;i ,N©ATG£, 
mu I SPfii© 5 ' fflijK:^ C -5 3 - KiB^iJ t ZyuCDikmic 
ii'bfc. Sghl -Smal 3' m&tCtttnU 

fco 6ftfcSmaIN7 5 ^ > h * ,pSCll©Sma I SP{4(C 

•9-y^a-WbLfc. 

pUVl-N : 

N5t3- FT Ml (n.t. 2759) -Hindlll 
75W> h£bTpUC18:El-Nft>63igiL//Co Hlndll 

iSi5{4« .puas^ y >*>-mmcj: xmt&s ft/co 

C©HindIIlgPfitt^ oT^Sft^Co 
f#6ft/c¥hf*^i 3n/cN77^>F^ ,pll©ATG 
©^©pUVl©¥nf <b S ft/cEcoRlgPfitC If 7- ^ P - 
WbLfc. C©1)-^^P->'fbS(C<fco-C. 75^1* 
ffi©N12W, rmet-aTa-thr-glu- • • J iPh Tme 
t-asn-ser-thr-qlu- • - J t,cmt?&. ^(D^B 
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tb < «ff»RMI{c»r>y— 5 -Y >%mix$>&. 
pSCii-NSi : 

NSl?r3- F-f3ie?iJ (n.t. 3893- 4195) £, S^h I 
(n.t.3896) -EcoRI (n.t. 5126) 7 5 |- <b L,Tp 

64-FIPV6*>6Hlil/fc. y>#-**©sehl»ttK:tf 
Jjnt-C,NSl©ATC*Rl/,5' EraRI^a->"fblHHi& J *& 
fc. 5' £3' ffl©EcdaaHfcK*Uv'9iai*a« 
U ¥^*^<DN7^^>h^pSCll©S(naIg|5{4{C1)- 

pUVl-NSI : 10 

±12© <y>*-*fltOLfc«) EcoRl NS17 5^ 
> F * ,pUVl©EcoR I $MiL<iC&&U"72 B-Xfcl/fc„ 
f©£S, T 5 >^ffi©NSl$|3S# 3 , "met-leu-val- 
phe • • •" "met— ans— ser— met— leu— val-phe 

• • •" ttmtrz. tfmbtcmmte7>#-7j>* 

bX$>Z> 0 
PUV1-E2 5' : 

FIFV cDNA^P->p329 ( 88) :E2# 2 (HJg$2# 
M) « ,E2* >a* £©#;U#'*^*i$£ -C©&90%£:3 
- F-f SE2l2?lJ©3893f!©;* £ U*^ F&WLTt,>£. 20 
C©ie^J&i,deGroot6©i2?iJ (tirSB&SD ©n.t. 463© 
^K&a**Ecora8Wft*>&*&** (E2* 
ih3F>«. JH 10©n.t.572&C£G-5>) „ pltfl#A7 
5* 5 F©$Hti, ±fe©E2ie^J£^tf392lJl.t.EcoRI 
-XmnI (J?ll0©n.t.599) 7 7 F &ffiS¥ U ft 

htltcy^ifjy r£,pUVl#'J ';>*-©EcoRI-Sma 
iaJffiK-fr^i'n-Xtr* (Sfl2C®#M) CiKJ:o 

r tf /c -e©^ , E2 # > ^ i> tew p h©atc£ © 7 

U-AtCfifgU J&1JB*# "met-asn-ser' • •" 
{CJfe-otl^. deGroot6©IL^E2lB^J» "asn-ser 30 

• • •" 
PSC11-E2 : 

5 ' E2 cDNAi2^Jtt. # U ^ 7 — g)Ilgj5l6 ( Saki 6 , 
1988ip, science . 239# ,487~ 49lM. fc«fcO*Stoflet 
6,1988^, Science , 239^ ,491~494H) SrWffl 1/T ,F 
IFV1146 RNA (Pedersen6, Am 3 Vet Res, 45 (l 
2) ,2580-2585M,1984^) frh£j&2i£tc. ¥#f n 
SEttl/"Cl>&(,>E2©ATO©5' WJtC^ 
jSU-C. £E27 5^>r#,5' WJ¥nfgP{4£ lP UVl-E 
2 5' ©t^HJStfl'Cj^fc 3 ' fflijxmnl gP(4£5:fflt,i 40 
T , pSCLl© Sma I gBfttC 7* =y > F- f 3 C £ #T I? 5 J: 5 

PUV1-E2 : 

L,T l>ftt>E2©ATC©«tC#P KbX ,n.t.463$r©5 ' E 
21E?"J=&, EcoRI7 7^y>F£0-C^BtTSC(t^nIffi 
{CJQrO. *l>t?C©7 7^>h*plM-E2 5' mm 

©EcoRigpfitcjfA-r-So f#6n/c«^«j», pillar 
K>©»tcs±jacE2E5>j*^rr*. *©y s y^akoe 

"met-ile-val-leu-val •••"(£ "met-asn 50 
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-ser-leu-val • • • " (Oti. %m&MMt7># 
-=y A^*.bXbh. 

w&mA 

mm 3 tcsaig© 7 * ^-rnx^ * * - . 

«T© <£ 9 (c b r FIFV- 7 * ~>~T*i&;Lft 7 >vz £ 

FIFV- 7 £ ^>-T9 Y Jl/Xffl^^ft©IUM 
60mm©HF , i©CV- 1 «©ll^#J*ffl]iS3iJiiC, 7 * 

(7-(Xt$ (Wyeth strain) ) £,0.05pfu 
/MM©Bfl^Slk (moi:*<0 T?«Sfe3ttfc. JfiSfeS 
HXfrh 2 B$faf&, ICBflSK: ,10m g<DW At*-?* 5 FDNA 
£0.5|U g©»£M7^~77-OUXDNA£ I J >K*;l' 
*>7 Attl^^-C h7>X7i^t/a>3 Htc. MH&Ztg 
£igmiC Atl , 37°CX 2 BHW » F Lfc. mil 
£H#>T ,T1C 7 i^-T-W 25fiq/ml© 5 -7* 
0 ; £^ : F->'?yy> (BudR) ©#aT,TlC143fflSa± 
■Cji^b/Co JBft3-&T3&>648^p|Bia. #B*,300M(j/ 
ml© 5 - ^O*- 4 - i'O a - 3 - F ;U- B - D 
-ii=y >7 h f5 F (Xqal) 4«*t8 1 %©T^O 
-xriofc, 4~6B#rafa. Hfft©^-**^ 
b, $6{CBudRiXga1©??aT-C7'7-i'©ttij*2[a 
iittlU-Ctf o/c„ FIFV-7i7->^-Tia^*7'(>'l'^© 
«c*1K143,CV- 1 hb< ttvERO©WJBrtK:f¥iJLfc. 

F»*fofcnai. aw&FipvcDNA»Aaj*#i/. 

MS/ttiS^©"nc7i'^^Tr^3ti-c:t^i>c£ 

mm&mppv 7 ^ ^7 7 w *^a»*»{co: r 

FIPV ]S £ FIFV IlM^M^S #/cFO«F4> b < «CRFK 

2) %»aWKife3E^B3«fc*3©ll*©KIS«1-r 

K|5I^§n/c„ CV-llfflflatC, 7^^^-T-FIFV©El,N 
^L<«E2©ffi^^?:,5~lO©*^r!ii^3i*-C (" 

«*Bi»-rsct3&J-r?*. ^ssti^^acFifvitM 

'^7-^ K**3©tt*©KS|-C^{!ait»3«* c 
£^rt€> (PAGE7>*Ta^J;S) . NSl£NS2£©ffll£;i 

ft©^cc«. cn6©s/ci5)S3nrt^«ctiFiFvrn 
- F S tltc Z *w&?zftm^m$mtA$-x t 

Ufr-otc. biPb. NSl<bNS2£©ffi^^*(C>PtL/T7t 

-j Ftc^i;fc!aja?»«,FiPV9-r;u^*^3-e/cfflia 

f^ift3*fclBlia*»6l4a:BS'tt«cl>J:5«:"rs©{cffl 

i>ac4*»r**. c©<fco(cb-c^«jgffl^ft«,F 

5. 

±s&<Dtmx.fcv 4 frzmt. ^tc-mmt bxm 
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>iv*t,m?mm*mkb. %m%m,tbxm^i> 

y^-r^Ji^©^)* 

t&ltmfettU^ft, {/5>)r-)l> (Crandall) 
SftfJffi (CRFK) , 3 v h* (Wood) ©^nfflia^ (FC) . 
*3]&je©£flSJ£ (FOWF) , *©»]!«& (DK) . -7 10 
• #-t*- • * + (Madin Darby Canine) ©S 

miia (mxk) . ^v-^M.zz-cD'gmMM (bh 

K) . T7 VJjmVfrOmMMM (VERO) ©ct5&»S?L 
®©«^«^©100%CD*^W$iia^S{C, ffli^tg* 

mm (TciD,,) tb<«77-^iM ( P fu) r 

mfebX, t) A ^X*f«©It$£l:10, 000~1:10, ft 
&b< ttl:5000~l:100,3 6&t£f £ L < lil:1500~l: 50 

^12~48B#r B 1ii(rt, W$0<GJ24B$P E 8«|*JiC. 4>&< 20 
it.lOO,000~l 1 000,000$iBa^/an l , l/< JJ150.0 

oo- 500,ooaffllia&/cm ! ,ttmii^JS-r Z>Mc%ftU 

(C ,28~38*C&CT, 'pt£ < £ fe60#H L/frL- 30QflftSJ;f; 
ffi. »*b<«90-24Q5>P^-CPR#$-ti, %(cS5(c«e 

Taft,"CaH5iL"t*J>ft< ifclOOO&^T&SJ&iiK&SO 
0,000,000*'$!-?, —^5,000,000^^*0, ttcM 

Mmmtofc&^xwA*hitt>zMMmm%k (cpe) 

, 10fl©850arf 0a-5-t*>«b%V 
ERrJfflJjS£i5fet>ijftU §n-7- t'XC.S^UoqTCID,,/ 

XX — V- fcf >(C & J150 , 000 , 000©^^VERC^fflia*5A o T 
*J«3, >^-1'JUX*tiffl!ac>l:b$©' : e'rfii(3:i:100-C$)o 

fc. '5'^;^x*,50ml(D^e*c3BtraeR#3^f, ^^-c$S 

2^mc%mb1dfi, -f;bX©^ffitJ,6.251ogTCID 
so/rnlT*o^Co 40XPEC?C«^ (£TF#M) . 
X©^ffi»81oqTaD S o/ml'C*oito £#/t&JgJI£ L 

-c&mztizv-oizmib. io 6 -io' P fu/t9:^©gfi!i! 

'<> r^ftR^ftS,, 50 
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mmhnwzy^tzmmrz'm.rmMik* .ssoan 

*A*l*KjiOfc«. HUB*. J«MaW!l*3@ff-7-CK 

V-<)l'Zmi>b<ttMffc&M<D'Ui-V- (binary) X 
S> (BEI) (CtSMt 

^o^ex?;ir s >JWbMH^©o.2*JUSS«£* 

^>;-i^u>^ s> (bei) -c*f), y-4)i<zmt>b 
<«M»co.5-4% (v/v) -C^JnSiiSo 

ft*©* o < mmmmftb 

t£ifiP> l 4-37'C-C24-72^pK^$n-5. 

2 -( b < «ffiia$%©iftt8 

0 4)\>X&bb<\tMM$;mt, 753> (Amico 
n) , ^'J3> (Pellicon) (Milliporerl) ©ftfttiiilS 
©<fc Vj:fW«i:mfi : mt7>*-OJ*i>b<#V3.? 

>^T;U5^-i7A©J:^A t cT^^>'0 h?^ffi^©^<0 

u»^m^x ,2~5ofg?ii^snSo PEactsawiffiria:, 

-80ml©50%PEG^ 1 « ©>> -( JUX^*> b < »!DISl%jK(C 

lax., ,x^~e— a^4'ct?ig^rs<, sbpeg-^w'^ 
i>»8ieitK:|iagBlS3-&t:Ma©ii«4-r4. 

^Ktftc 1 % (wa) ©?SS-Cta$lL//c, x^u>7i/ 
-f>gyi87K^ (Em) £. ^rfttfbtfc^-fjux^fcL 

<««^(c,o.oi~6% (v/v) mmbtc m&bb 

<»fl&©7J?a^>htiH*^to-tt'ra»i) . ff^nfc 

®©pH& ,lN©7K^bt h U "5 Ai§jfc£Sstt]L-t7.1~7. 

7(ct^g5-r?>o 

^. ^ 'J -;l'A640 ( Neocryl A640) tit, ( X ^ b > 

?-©7f ^Xi7;l/i/ 3>©^ n D p^"C*-2>. ^^•i' 
';-;UA640«, X^U>^^WT4. INHl^t4©*ttT 
* 'j ;Ua ^ •?-?$> 0 ,pH«7. 5 .ttS^lOOcps ( Brook 
field 25"C) ,l^P>^0©*a« ,4Qfifi%@ 

r*s„ A64o£t,>5£fc^tt'e©yu- K*^-r„ ffe©w 
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WJ:**? O-MOifU- F{J520,625*iJ;O'966r* 

-znyk-rz. 50% (v/v) ©*4 , »iB*i oriHijs 
ftfccsw\£. :*^fbLfc$4**«*>< UiMBSiK 

(C ,0.2~10gS%-C, l> < itmOT i>»/<> h <!: 

tta^tottrasjirr*. csM«t3:*ttpHr*s*»6-««: 

«jfi©SESffl»fiT (Omaka.NE) , /I^ffl®17^ 
i^y> (Emulsigen) T^a^O HJ, TkfjfiHSSJx'? io 

^ 3 >r, 9^jux$4>t^ttMa&M«:i~20% 
(v/v) -c«ttfco< Bftorya'O h 

7^;y> (Avridine) # 3 , 5~ 30mg/S#"C^!4 & L 
<ttte©75?»><> hiffl^^ti-Tffll^nS. 2.4m 

. U #&C1.8ml©Tween-80£^ttlU f#*E>ft/dg^£ 
0.25 £tf>7 * ;U*-"CiiaWS. #&C20.2ml©fltfC 

rt^i**jJB©r:/y^>Kft*rjiaro'rs. *n 

r. c©7^*^>h£, 7^uxmo<ttfflJta£$ 20 

cc7~5o% (v/v) raBftrr*. 

If ^>*3,0.01mff~5mq/S:^©ar^l44>L/ < «ffe 

» , 200mg/nfl©iSgT SliSI 3ft. 7 -f Jl/ £ -Mil § ft. 
XtO-fJl'XliKttW^ItC.0. 01^50% (v/v) 
"C89H]3ftS. 
0 . 01- 5mq/&-5© 'j >$7;U 5 - 7 A $ tc \t0 . 5~20m 

h iffl^ft-lf-Cffl^6ft?>„ 
«<fc7-OI/X©ti51£ti!i 30 

l - ^u* 5 >&mfiLftm/Nmgm (mem) 43 nt 

M£#/c„ 30yq/ml©-y>^^^i/>5:. ±fB^ttfe(C. 
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* mm s ftfc* =» tc*t -r £^#ttFipv©#$s©#jft 

tatt©^ffii<!:. -|»»tt£©mfc ofc. ^ 
(C, (tJifPttfc U < tt#*«tt©) ^ffi©FIFV^MW 

L/^-ri>. oa>u ^3ffi<bofc*=i©iiii}»^w^'o7^ 
;u*»£C£tt. «kfipv jMfifv nsiw©£i&Rffli 

* 38 ,3iIlffl©nPB**Wr 0 B@ i2iB«r«:«lt© 
7^>£imi&^fi1*o2ll^|!^«;*ft£ 0 *rStt 

{b7 **>©«£. 7'^^^, &&^-»©10~50 

3^fb7**>t3^rt«:a#3ft&. 
£7*?>«, SHWSc. ®5Wrt^fei"CS^3ft-5. * 
W««Sftfc*3i»JI8©*3« t 35BB«:. bp/* 

h-C,l:10,000«:#|R§ft/cFTFV79-1146©5m1 

"Ca»3ft. «litt*«:o^rK»3ft&.'35HB©a 
H§ft/cB^e>. W^3MR*>**"C. 

«t 5 KJM* ©*> CTKti ft"C*4. * 3 
«, 0,7, 14, 21, 28, 35, 42, 49, 50, 70, 77, 84,91,105*5 JrO'l 
12B@(C .iMillMKttTSlFA.lMinSKtt-f £SN, 
KhUlCiKFlPrt-fs.-y b &1t\t<7tr9- 

itcmkMm?*, *2©?»tt. *i©a»*u"c 
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fflOTfMWS. angCDflKHFIPV*>-'^*,2glH[©I 
g?**>K2?-r 5 F^fflUT, • U>^ f r 

•<^fc^7-> (KLH) (Cjg££ii£. $>^'^i5mq© 
*>fr#V>4 5 Ft*,lml©lnM HCl^T? ,4'Ctcri5^ffl 
4 h'T'So 9ml©lmM NaOH (25*C) £±iBM 

i^kmu *i>"C5hBOKu*aaio"r&. sisals 

&21'CTJS£U ^»"C10«M NahtPO, ,150mM NaCl 
(pH7.4) iC)dbX2BmMViti>, fl&*lfcFIPV*> 
^/KLtfg£&£,4:6©fcb$-C, ^^QOhrya 

h£JlC>T9l{b3it,250M g©£>'^&,5kg©ll 10 
©y**^? F9lf » r©, ftT©£HK©«ti.*fc 

tttSWRfv© y >A-ftciwt *. cn65K?h© 

ffcfcK .3BN&. HC»WlJil.s6ffl»0TiBJBfeRtff 
5. 10B&. tt«ft>6ftiiLU taJfc»*JR«Lr»*r^ 

-fe^ (ELISAffi) (E.Enqvall J.Itrinunol , 109:129 (197 
2) ) %fflt>r. 4»JR©«A»&**«*© 

SSJ6W5©FIFV*>^4>*. WW©Att*ffli>Tflll( 20 
U it?g©7'P h=i;U*ffll>rTSE©<t^{CLT3 , >3R 
fbT-S. Iodoqen (Pierce Chemical Co. #28666) 
aa^AtC^gJgL/TlOug/mlOigSiL/, *©160/Lt 
l*,12X75©#7Xt?K:Aft. ^asSi^T-c^s 
•&So 60M 1 ©0.2M'J >i8:f h y (pH7.2) £f«fa 

g) ***7X*g(C^ft]b-Cig^-rS 0 Na 12! I <D 2 fg^r 

;wasnjfi%^«ni/TJsie:%p§^3tt*. i5»ra. mux 

■O*.**- h Ofc»,60M 1 ©o.i%©y 5»*ffiiSK^ 
h ';«?Ai30/i l©0.1nM©3"i>{b*y^A4«(SJni/T 30 
®6*fl»jhS*4. £6*ifcKtSi!£»£,G-5<Hz7T 
f*^X*7A (0.Unl©8ft»ffM, U>BftlNftt* 
-CWbf£) K» OA-Mr. ii«»%JR||-J-*. TCA 
Ct^®*^> htfc ( TCA- preci pi table counts) &iM5£ 

o, -e©&*f y #> f*- 70'c-cflfjgs-r-s. 
J5(*f^^^{co^r«,Fifv©, nMz»n> 

Vy'V^r- Hf9Z<tHC/MMtZ. &tf &C ,150cpm/Ai 

©<fc5CC0-CfBSg0fcfc©) ©300m 1 b, mii7AJMV 40 

IS®! Ui/3000(c^-f? 3 y 9 a ->;i/FiFVta(*ioo 
a 1 fcWflirrS. ^Htt,RIA^®fg (50nM'J >®y- h 
y^ApH7.4,5n*tefby- h 'J AtectO'2mMT^b^ r ') 

my***- h-r^„ ,RiA^S5fg-ci/io(c#^$ 

ttfc-f t'tn-? f ^ r ijjc 200w 1 £, SfCa^MKcAl 

a. -&MSTM>**^-rfSo *©b. #lf*4o 

00rpm"C3Q»IB|ji^*O. iff*®*©?! 0. 
>h^©^L>S?*4«. «C-©«t«^{Cjr<^a©FIFV©df> 50 
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/<9 0*dttU'tt.>&l>tf. — hft©*l>&l> 
KRttfrfc 9 ©fi© FIFV* 9 0 T l> i> . BfS 

ftjrrs©tcffl<r>sc4#<TS*. 

8A . * y * P - + )ltfifo<Dffl$l 

Se*W5©FIIV* &*£©#>A*ftSg££ 
fljVTfiiSrfS. 8*Iifr©Balb/cv}*£, j&BicifcC 

rs^Stf. 75>»<*> rr&fkStffcffiMFipv*:^ 
s. ^^Jrtjflim©^fiiii3&5^!t3n4sr,2 

~ 3 iira©^Pi"C , 50u g ©FIPV£ i TS^ a 

aa, JW$*mndfo ^©wii^.schne 

iderman6, Somatic Cell Genet , 5: 263^269 (1979) 

KKHstifc. c<f* tjkmz^mbft^tgm (csf) 

^1000X g-ClO^raji^Sb (Beckman T3-6) , f# 
6ft7C<b? h*,30ml©CSF4i-C3lHlgt^f ^„ 

MfT ,2x10 s HiaK/tai©«a*-c*WiSttfcsP2/ 
o#MH*ffliaioomi?: ,iooox sr^iQS-IBIJftC^IKlcjW^ 
TSftT -So 2 X 10 7 ©^Jfflja-^ U f h * 30ml CSFf 3 

mvtfrb. n&^y Httz. mmit, ±ia©j;^{c 
bxmcmmamt ,sP2/mmmmm^^xm^ 

KfCt-ar^U? Kb-T-5. CSFCf37% (v/v) ©?^g© 
•K'Jif (PEG,MW= 1500, Koch- Li qht L 

aboratories.^-^'-b;!/, HH) 1ml?:. ±IB©iM^ 

ifc^i/? h(c,9o#rawc, H*^*ffiifr*fcJWi 

0 & 6»S»rr 4. ^C10ml©CSF*^^ (C 

^jra-rsc<b{cj:o±ie©PEG^#)iRL/, fflsa^s^u 
h^bu.csF^r^-rSo f#e»n/c«©^u^ 

HMmWSt&tp-Cm&ffiZ-QZo C©^ifett,RPMI 1640, 

vMVi/t&woM. t?J<*-y->^>. rsy7>y>fe 

<fcr>*^$^>£^WT£ ( Li ttlefi eld, Science , 145:7 
09 (l%4) i f#6tl/ciliia?:,10X96'i'i-ll'©V^^D 
5'-f$--7 , L--KC7'U-hL/, TJ^Ca^fflM^srCT 

(,»*©r. wisffljia (c©»***u-c(,>«) i^*< 
u/csp2/oKB)ta7c wj&j, BfliE©s!R««!!*ic^??-r 
?>o fflsatca, %©i0Bm(c2ia. iiRSi^sMs 

v^^a^^i?-^ x)imm<D 75~ioo% 
€rS5«eia«SKii«0fcfg«:,.-€-©^^^y F-v* 
^©^ifi?:, @5£^U-Hif^*BiS (immobilized pi 
ate- binding assay) (R.H.Kennett»!bflfSi, Monoclona 
1 Antibodies (1980) .Plenum Press, ^-a — 3 — ^) ?: 

•S. 50tM©fi^^hy^A (pH8.3) x-ftWbtcmmF 
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-^U- h©9x;HM> + *'<- F-TS, 37'CT3B$ * 

•}x;Urf»6©igii£Jjn;?., *© I ?x^*37*C'e2ISfffl-( 
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4201 TCATCATTGTTGTAATCCTTCTGTGTATCTTTTTGGCTAATGGAATTAAAGCTACTGCTG 4260 

4261 TCCAAAATGACCTTCATGAACATCCCGTTCTTACCTGGCATTTATTACAGCArrTCATAG 4 320 

4 321 GACATACCCTCTACATTACAACACACCAGGTCTTAGCACTACCGCTTGGATCTCGTGTTG 4380 

4 381 AGTGTGAGGGTATCGAAGGTTTCAATTGCACATGGCCTGGCTTTCAAGATCCTGCACATG 4 440 

44 41 ATCATATTGATTTCTACTTTGATCTTTCTAATCCTTTCTATTCATTTGTAGATAATTTTT 4S00 

4501 ATATTGTAAGTGAGGGAAATCAAAGAATCAATCTCAGATTGGTTGGTGCTGTGCCAAAAC 4560 

456 L AAAAGAGATTAAATGTTGGTTGTCATACATCATTTGCTGTTGATCTTCCATTTGGGATTC 4620 

4621 AGATATACCATGACAGGGATTTTCAACACCCTGTTGATGGCAGACATCTAGATTGTACTC 4680 

4681 ACAGAGTGTACTTTGTGAAGTACTGTCCACATAACCTGCATGGTTATTGCTTTAATGAGA 4740 

4741 GGCTGAAAGTTTATGACTTGAAGCAATTCAGAAGCAAGAAGGTCTTCGACAAAATCAACC 4800 

4801 AACATCATAAAACTGAGTTATAAGCCAACCCGATGTCTAAAACTGGTCTTTCCGAGGAAT 4860 

4861 TACGGGTCATCGCGCTGCCTACTCTTGTACAGAATGGTAAGCACGTGTAATAGGAGGTAC 4920 

4921 AAGCAACCCTATTGCATATTAGGAAGTTTAGATTTGATTTGGCAATGCTAGATTTAGTAA 4980 

4981 TTTAGAGAAGTTTAAAGATCCGCTATGACCAGCCAACAATGGAAGAGCTAACGTCTGCAT 504 0 

5041 CTAGTGATTGTTTAAAATGTAAAATTGTTTGAAAATTTTCCTTTTGATAGTGATACACAA 5100 

EcoRI 

5101. AAAAAAAAAAAAAAAAAAAAAACCGAATTC 5130 



#1*2 9 0 3 1 2 9 



[91 B (tOl) ] 



1 TCTAGATGACAAGTTCTATTTGACCCCCAGAACTATGTATCAGCCTAGAGTTGCAACTAG 6 0 

6 1 TTCTGATTTTCTTCAAATTGAAGGGTGTGATGTGrTGTTTGTCA ACGCGACTGTAATTGA L 20 

121 TTTGCCTAGTATTATACCTGACTATATTGACATTAATCAAACTGTTCAAGACATATTAGA 180 

181 AAATTACAGACCAAACTGGACTGTACCTGAATTTACACTTGATATTTTCAACGCAACCTA 2 4 0 

241 TTTAAATCTGACTGGTGAAATTGATGACTTAGAGTTTAGGTCAGAAAAGCTACATAACAC 300 

301 TACAGTAGAACTTGCCATTCTCATTGATAACATTAATAATACATTAGTCAATCTTGAATG 360 

361 GCTCAATAGAATTGAAACTT ATGTAAAATGGCCTTGGTATGTGTGGCTACTGATAGGTTT 4 20 

4 21 AGTAGTAGTATTTTGCATACCATTACTGCTATTTTGCTGTTTTAGCACAGGTTGTTGTGG 4 80 

4 81 ATGCATAGGTTGTTTAGGAAGTTGTTGTCACTCTATATGTAGTAGAAGACAATTTGAAAA S40 

5 4 1 TTATGAACCAATTGAAAAAGTGCATGTCCACTAAATTTAAAGTTAAGGATGTTGAATaAA 600 

NS2 Tthllll 

601 - TTCCTTAAGAACTAAACTTATTAGTCATTACAGGTCTTGTATGGACXTTGTCAAATCTAT 660 

MetAspIlcValLysSecIl 

661 TGACATATTCGTAGACGCTGTACTTGACGAACTTGACCGTGCATACTTTGCTGTAACTCT 720 
eAsptlePtxeValAspMaValLeuAspGluLeuAspArgAlaTycPhcAlaValThcLe 

7 21 TAAAGTAGAATTTAAGACTGGTAAACTACTTGTGTGTATAGGTTTTGGTGACACACTTCT 780 
uLysValGluPheLysThrGlyLysLeuLeuValCyslleGlyPheGlyAspThrLeuLe 

781 TGAGGCTAAGGACAAAGCGTATGCTAAGCTTGGTCTCTCCTTTATTGAAGAAGTCAATAG 84 0 
uGluAlaLysAspLysAlaTyrAlaLysLeuGlyLeuSerPhelleGluGluValAsnSe 

841 TCATACAGTTGTTTAGTATTACTGTTWAAACTAGACTTTGTATCATTAAACACACAAGA 900 
cHisThrVaival 

901 CCCAAAGCATTAAGTGTTACAAAACAAGTAAAGAGAGATTATAGAAAAATTGCCATTCTA 9 SO 

961 AATTCCATGCGAAAATGATTGGTGGACTTTTTCTTAACACTCTTAGTTTTGTAATTGTTA 1020 

10 21 TTAACCATGTTATTGTTAATAACACAGCAAATGTGCATACTACACAACATGAAAATGTTA 108 0 

1081 TAGTACAACAGCATTAGGTTGTTAGTGCTAGAACACAAAATTATTACCCAGAGTTCAGCA 1140 

1141 TCGCTCTACTCTTTGTATCATTTTTGGCTTTGTACCGTAGTACAAACTTTAAGACGTGTG 1200 

12 01 TCGGCATCTTAATGTTTAAGATTGTATCAATGACACTTGTAGGGCCTATGCTTATAGCAT 1260 

1261 ATGGTTACTACATTGATGGCATTGTTACAATAACTGTCTTAGCTTTAAGATTTTTCTACT 1320 

1321 TAGCATACTTTTGGTATGTTAAT AGTAGGTCCGAATTTATTTTATACAAT AC AACGAC AC 1380 

1381 TCATGTTTGTACATGGCAGAGCTGCACCGTTTATGAGAAGTTCTCACAGCTCTATTTATG 14 4 0 

14 41 TCACATTGTATGGTGGCATAAATTATKTGTTTGTGAATGACCTCACGTTGCATTTTGTAG 1500 

1501 ACCCTATGCTTGTAAGAATAGCAATACGTGGCTTAGCTCATGCTGATCTAACTGTTTTTA 1560 

1561 GAGCAGTTGAACTTCTCAATGGTGATTTTATATATGTATTTTCACAGGAGCCGTAGCCGG 1620 

1621 TGTTTACAATGCAGCCTCTTCTCAGGCGGTTCTAAACGAAATTGACTTAAAAGAAGAAGA 1680 

1681 AGAAGACCATAACTATGACGTTCCCTAGGGCATTTACTATCATAGATGACCATGGCATGG 1740 

1741 TTGTTAGCGTCTTCTTCTGGCTCCTGTTGATAATTATATTGATATTGTTTTCAATAGCAT 1800 

1801 TGCTAAATGTTATTAAATTGTGCATGGTATGTTGCAATTTGGGTAAGACTArTATAGTAC I860 
1 86 1 TACCTGCACGCCATGCATATGATGCCTATAAGACCTTTATGCAAATCAAGGCATATAATC 1920 

[EcoRI] El 
19 21 CCGACGAAGCATTTTTGGTTTGAACTAAACAAAATGAAGTACATTTTGCTAATACTCGCG 1980 

MetLysTyrlleLeuLeuIleLeuAla 



1981 TGCATAATTGCATGCGTTTATGGTGAACGCTACTGTGCCATGC AAGACAGTOGCTTGCAG 
CysllelleAlaCysValTyrClyGluArgTycCysAlaMetGlnAspSecClyLeuGIn 



2040 
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2041 TGTATTAATGGCACAAATTCAAGATCTC AAACCTGCTTTGAACGTCGTGATCTT ATTTGG 2100 
CyslleAsnGlyThrAsnSerAcgCysOlnThrCysPheGluAcgGlyAspLeulleTrp 

PvuXI 

2101 CATCTTGCTAACTGGAACTTCACTCTGGTCTGTAATATTGATTGTTTXTATAACAGTGTTA 2160 
HisLeuAlaAsnTrpAsnPheSecTrpSerValileLeuileValPhelleThrValLeu 

2161 CAATATGGCAGACCACAATTTAGCTGGCTCGTTTATGGCATTAAAATGCTGATCATGTGG 2220 
ClnTycClyArgProGlnPheSecTrpLeuValTyrGlylleLysMetLeuIleMetTrp 

2221 CTATTATGGCCTATTGTTCTAGCGCTTACGATTTTTAATGCATACTCTGAGTACCAAGTT 2280 
LeuLeuTrpPcoIleValLeuAlaLeuThcIlePheAsr\AlaTycSerGluTyrGlnval 

2281 TCCAGATATGT AATGTTCGGCTTTAGTGTTGCAGGTGCAGTTGTAACGTTTGCACTTTGG 23 4 0 
SecArgTy rvaltte tPheGlyPheSerValAlaGlyAlavalValTh cPheAlaLeuTrp 

2341 ATGATGTATTTTCTGAG ATCTGTTCAGCTATAT AGAAGAACCAAATC ATGGTGGTCTTTT 2400 
ftetrtetTyrPhsValArgSerValGlnLeuTyrArgArgThrLysSerTrpTrpSecPhe 

2 4 0 1 AATCCTGACACTAATCCAATTCTTTGTGTTAATGCATTCGGTACAAGTTATGTGCTTCCC 2460 
AsnProGluThcAsnAlalleLeuCysValAsnAlaLeuGlyAcgSecTyrValLeuPro 

2 461 TTAGATGGTACTCCTACAGGTCTTACCCTTACTCTACTTTCAGGAAATCTATATGCTGAA 2 520 
LeuAspGlyThrProThrGlyValThrLcuThrLeuLeuSecGlyAsnLeuTyrAlaGlu 

2521 GGTTTCAAAATCGCTGGTGGTTTAACCATCGAGCATTTGCCTAAATACGTCATGATTGCT 2 580 
ClyPheLysMetAlaGlyGiyLeuThrilcGluHisLeuPcoLysTyrValMetlleAla 

2581 ACACCTAGTAGAACCATCGTTTATACATTAGTTGGAAAACAATTAAAAGCAACTACTGCC 2640 
ThrProSecArgThrlleValTycThrLeuValGlyLysGlnLeuL'ysAlaThrThcAla 

2641 AC AGG ATGGGCTTACTACGTAAAATCTAAAGCTGGTGATTACTCAACAGAAGCACGTACT 2700 
ThrGlyTrpAlaTyrTyrValtysSerLysAlaGlyAspTyrSerThrGluAlaArgThr 

N Ball 

2701 GACAATTTGAGTGAACATGAAAAATTATTACATATGGTGTAACTAAACTTTCAAATGGCC 2760 
AspAsnLeuSerGluHisGluLysLeuLeuHisKetVal ' MetAla 

Mlul 

2761 ACACAGGGACAAfcGCGTCAACTGGGG AGATGAACCTTCCAAAAGACGTGGTCGTTCTAAC 2820 
ThrClnGlyGloArgValAsnTrpGiyAspGluProSerLysArgAcgGlyAcgSecAsn 

2821 TCrCGTGGTCGGAAGAATAATGATATACCTTTGTCArTCTACAACCCCArTACCCTCGAA 2880 
SerAcgGlyArgLysAsnAsnAspIleProLeuScrPheTyrAsnproIleThrLeuGlu 

2881 CAAGOATCTAAATTTTGGAATTTATGTCCGAGAGACCTTGTTCCCAAAGGAATAGGTAAT 2940 
GlnGlySerLysPheTcpAsnLeuCysProArgAspLeuValProLysGlyllcGlyAsn 

2941 AAGGATCAACAAATTCGTTATTGGAATAGACAGATTCGTTATCGTATTGTAAAAGGCCAG 3000 
LysAspGlnGlnlleGlyTycTrpAsnArgGlnlleAcgTycArglleValLysGlyGln 

3001 CGTAAGGAACTCGCTGAGAGGTGGTf CTTTTACTTCTTAGGT ACAGGACCTCATGCTGAT 3060 
ArgLysGluLeuAlaGluArgTrpPhePheTycPheLeuGlyThrGlyProHisAlaAsp 

3061 GCTAAATTCAAAGACAAGATTG ATGGAGTCTTCTGGGTTGCAAGGGATGGTGCCATGAAC 3120 
AlaLysPheLysAspLysIleAspGlyValpheTrpValAlaArgAspGlyAlaMetAsn 



(18) 



#1^2 9 0 3 1 2 9 



3121 AAG C CCACAACGCTTGGC ACTCGTGGAACCAATAACCAATCCAAACCACTCAGATTTGAT 3180 
LysPcoThrThfLeuGlyThrArgGlyThrAsnAsnGluSerLysPcoLeuArgPheAsp 

3181 GGTAAGATACCGCCACAGTTTCAGCTTGAAGTGAACCGTTCTAGGAACAATTCAAGGTCT 3 240 
ClyLysIlePcoProGlnPheGlnLeuGluValAsnAcgSerArgAsjiAsnSerArgSer 

3241 GGTTCTCAGTCTAGATCTGTTTCAAGAAACAGATCTCAATCTAGAGGAACACACCATTCC 3 300 
GlySerGlnSerArgSecValSerAcgAsnArgSerGlnSerArgGlyArgHisHisSec 

3301 AATAACCAGAATAATAATGTTGAGGATACAATTGTAGCCGTGCTTGAAAAATTAGGTGTT 3 36 0 
AsnAsnGlnAsnAsnAsnValGluAspThrXleValAlaValLeuGluLysLeuGlyVal 

3 361 ACTGACAAACAAAGGTCACCTTCTAAACCTAGAGAACGTAGTGATTCCAAACCT AGGGAC 3 4 20 
ThrAspLysGlnArgSecArgSerLysProArgGluAcgSerAspSecLysProAcgAsp 

34 21 . ACAACACCTAAGAATGCCAACAAACACACCTGGAAGAAAACTGCAGGC AAGGGAGATGTG 3 4 8 0 
ThrThrProLysAsnAlaAsnLysHisThrTcpLysLysThrAlaGlyLysGlyAspVal 

3481 ACAACTTTCTATGGTGCTAG AAGTAGTTCAGCTAACTTTGGTG ATAGTGATCTCGTTGCC 3 S 4 0 
ThrThrPheTycGlyAlaArgSerSerSerAlaAsnPheGlyAspSerAspLeuValAla 

3 S 4 1 AATGGT AACGCTGCC AAATGCTACCCTCAGATAGCTGAATGTGTTCCATCAGTGTCTAGC 3 6 <h> 
AsnGlyAsnAlaAlaLysCysTyrProGlnlleAlaGluCysValProSerValSerSec 

3601 ATAATCTTTGGCAGTCAATGGTCTGCTGAAGAAGCTGGTGATCAAGTGAAAGTCACGCTC 3660 
IlellePheGlySerGlnTrpSerAlaGluGluAlaGlyAspGlnValLysValThrLeu 

3661 ACTCACACCTACTACCTGCCAAAGGATGATGCCAAAACTAGTCAATTCCTAGAACAGATT 37 2 0 
ThrHisThcTyrTyrLeuProLysAspAspAlaLysThrSer.GlnPheLeuGluGlnlle 

3721 GACGCTTACAAGCGACCTTCTGAAGTGGCTAAGGATCAGAGGCAAAGAAGATCCCGTTCT 37 80 
AspAlaTycLysArgProSerCluValAlaLysAspGlnArgGlnAcgArgSerArgSec 

3781 AAGTCTGCTGATAAGAAGCCTGAGGAGTTGTCTGTAACTCTTGTGGAGGCATACACAGAT 38 4 0 
LysSecAlaAspLysLysProGluGluLeviSerValThrLeuValGluAlaTyrThrAsp 

NS1 Sphl 

3841 CTGTTTGATGACACACAGGTTGAG ATGATTGATGAGGTTACGAACTAAACGCATCTCTCGT 3900 
ValPheAspAspThcGlnValGluMetlieAspGluValThrAsn MetLeuVa 

3901 TTTCGTCCATCCTGTACTTGTAACAGCTTTAATCTTACTACTAATTGGTAGAATCCAATT 3960 
lPheValKisAlaValLeuValThrAlaLeuIleLeuLeuLeulleGlyArgileGlnLe 

3961 ACTAG AAAGG TTGTTAC TC AGTCATCTG C TTAATCTTACAAC AGTCAG T AATGTTTTAGG 4020 
uLeuGluAcgLeuLeuLeuSerHisLeuLeuAsnLeuThrThrValSerAsnValLeuGl 

4021 TGTGCCTGACAGTAGTCTGCGTGTAAATTGTTTGCAGCTTTTGAAACCAGACTGCCTTGA 4080 
yvalProAspSerSecLeuArgvalAsnCysLeuGlnLeuLeuLysProAspCysLeuAs 

4081 TTTTAATATCTTACATAAAGTTTTAGCAGAAACCAGGTTACTAGTAGTAGTACTGCGACT 4140 
pPheAsnlleLeuHisLysValLeuAlaGluThcArgLeuLeuvalvalValLeuArgVa 

4141 GATCTTTCTAGTTCTTCTAGGGTTTTCCTGCTATACATTGTTGGGTGCATTATTTTAACA 4200 
lIlePheLeuValLeuLeuGlyPheSerCysTycThrLeuLeuGlyAlaLeuPhe 
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